The DJH structure is of particular importance for diversity in 
INTRODUCTION
The process of immunoglobulin gene rearrangement is the hallmark of B-cell development. Three sets of gene segments contribute to the variability of immunoglobulin heavy chains, namely, the variable (VH), diversity (DH), and joining (JH) gene segments (Tonegawa, 1983) . In the mouse, there are approximately 200-1000 VH segments, 15 DH segments, and 4 JH segments (Kurosawa and Tonegawa, 1982; Brodeur et al., 1984; Winter et al., 1985; Livant et al., 1986; Blankenstein et al., 1987; Lehle et al., 1988; Christoph and Krawinkel, 1989; Ichihara et al., 1989; Kofler et al., 1992) . Additional diversity is provided by nucleotide additions (N and P sequences) sometimes associated with the rearrangement process (Desiderio et al., 1984; Feeney, 1990 Feeney, , 1992 Lafaille et al., 1990; Meek 1990; Carlsson et al., 1992 Based on sequence similarity, the murine D region can be divided into three families: DQ52 (1 member), Dsp (12 members), and DFL (2 members). DFL16 .1 is believed to be the most 5' D gene segment, whereas DQ52 is the most 3' gene segment (Kurosawa and Tonegawa, 1982) . Several reports have appeared that indicate that the utilization of DH families are different from that expected based on chance alone (Yancopoulos et al., 1988; Nickerson et al., 1989; Feeney, 1990 Feeney, , 1992 Gu et al., 1990; Tsukada et al., 1990; Reynaud et al., 1991; Rolink et al., 1991; Carlsson et al., 1992; Chang et al., 1992) . This raises the possibility that selective events, as yet undefined, influence significantly the generation of immunoglobulin diversity (Kohler et al., 1989; Rolink et al., 1991; Kottman et al., 1992 .have rearranged the 6.0-kb band. It is not possible to determine, in this report, if there are any members of 5.6-kb that lie 3' of the 6.0-kb band but are too faint to make a noticeable difference in the intensity of the signal of the 5.6-kb bands.
Cell lines CB28 and CB39 have rearranged DH bands (3.6-kb for CB28 and 5.0-kb for CB39) that do not cohybridize with the JH4 probe (Fig. 4) (Reynaud et al., 1991) (Feeney, 1990 (Feeney, , 1992 Gu et al., 1990; Carlsson et al., 1992; Chang et al., 1992) and GenBank release 67.0, (Devereux et al., 1984 (Gu et al., 1990; Chang et al., 1992) and suggest that a similar element may be responsible for the biased gene usage in both strains (Kottman et al., 1992 Atkinson et al., 1991) . Forty-eight (C57BL/6 xBALB/c)F1, 16 BALB/c, and 14 C57BL/ 6 VDJ/DJ A-MuLV lines were examined using deletion analysis based on the Igh DH locus map (Tsukada et al., 1990) or the Igh b DH-locus map (Table 2 ). An example of a DFL16.1JH band is the 4.5-kb band in CB5 (Fig. 4) (Tsukada et al., 1990) . Our analyses of fetal-liver structures of both BALB/c and C57B1/6 mice demonstrated that DQ52JH structures were the second most common DJH structure, accounting about 10% Although, DQ52 has been found to be overused in human fetal cDNAs (Schroeder et al., 1987; Nickerson et al., 1989; Schroeder and Wang, 1990; Mortari et al., 1992) and in an A-MuLV line (Tsukada et (Reth et al., 1986; Ichihara et al., 1989; Nickerson et al., 1989; Feeney, 1990; Gu et al. 1990; Tsukada et al., 1990; Rolink et al., 1991; Chang et al., 1992) (Suzuki et al., 1989) , and in human cDNAs (Nickerson et al., 1989; Schroeder and Wang, 1990; Mortari et al., 1992) . (Feeney, 1990; Gu et al., 1990; Rolink et al., 1991; Chang et al., 1992 newborn BALB/c spleen (Feeney, 1990 (Gu et al., 1991b) . If this overusage has relevance for B-cell, differentiation and the generation of diversity, one might expect to find common structures in unrelated individuals. At birth, the Ig repertoire includes specificities that will protect against common pathogens. In addition, the Ig repertoire may be a result of the development of a connectivity of idiotype/antiidiotype specificities (Kearney and Vakil, 1986; Carlsson and Holmberg, 1990; Hirashima et al., 1990; Carlsson et al., 1991) . In both cases, certain recombinations of VH, D, and JH gene segments may be necessary to generate the desired specificities or "connecting" idiotypes. Evi- dence that this indeed may be the case comes from the identification of the same DFL16.1JH1 structure in 9 out of 20 C57B1/6 DJH1 structures, in 7 out of 11 BALB/c DJH1 structures (Chang et al., 1992) , in 3 out of 8 of the newborn VDJH1 sequences of Gu and coworkers (Gu et al., 1990) , and in 5 out of 20 VDJH1 structures from newborn tissue (yet only 4 out of 55 VDJH1 structures from adult tissues) of Feeney (1990) . Moreover, a retrovirus budding B lymphoma has the same DJH join in its antigen receptor (Jack et al., 1992) (Gu et al., 1991b ). Strain differences in VH gene rearrangements have been documented (Cancro and Klinman, 1981;  Wu and Paige, 1986; Jeong et al., 1988; Yancopoulos et al., 1988; Freitas et al., 1989; Atkinson et al., 1991; Kofler et al., 1992; Viale et al., 1992 
MATERIALS AND METHODS

Mice and Cell Lines
Mice were purchased from Jackson Laboratories (Bar Harbor, ME) and maintained at the animal colony of the Ontario Cancer Institute. Timed pregnancies were established as previously described, with day 0 of gestation being the day of mating. Livers were removed from fetuses at day 12 to 17 of gestation (Paige et al., 1984) . Six to eight fetal livers from one mother were pooled. Lines were derived from 17-day fetal-liver cells of BALB/c, C57BL/6, and (C57BL/6xBALB/c)F1 fetuses infected with Abelson murine leukemia virus (A-MuLV), as described previously 
DNA Preparation
Single-cell suspensions were prepared from fetal liver using standard procedures (Paige et al., 1984) . Genomic DNA was isolated from fetal-liver cells or cultured cells as described previously The oligonucleotides were synthesized on a DNA synthesizer (Applied Biosystems) and purified by using NENSORB PREP cartridges (Du Pont).
Southern Analysis of Ig-Gene Rearrangements
The method used to determine of the immunoglobulin rearrangement status of individual alleles in A-MuLV cell lines is described in detail elsewhere . Briefly, DNA from cell lines is electrophoresed through 0.8% agarose TAE gels (Maniatis et al., 1982) , transferred to Zeta-Probe membranes (Bio-Rad), and analyzed using the method of Southern with DH and JH4 segment probes as indicated (Southern, 1975 The JH probe is a 1200-bp HindlII-EcoRl containing JH4 coding and flanking sequences. The blots were hybridized and washed as described (final wash was 0.1%SDS, lxSSC, 65C, 30 min) and exposed to X-ray film with intensifying screens for 1-7 days 
